Abstract -In the past few years, increased popularity of resistance training (RT) and a significant increase in the number of professionals and undergraduate in Physical Education students have been observed. A variety of names has been usually adopted for the same resistance exercise in fields. The aim of the study was to compare the resistance exercise nomenclature adopted by physical education professionals and students, and also to identify the frequencies of names adopted for these resistance exercises. The study included 191 graduate students and active physical education professionals of RT centers and gyms in the state of Rio de Janeiro, Brazil. Ten exercises traditionally performed on RT programs were selected. The results indicated that there was no association between the nomenclature of exercises and academic degree for all exercises included in the survey. However, there was significant difference (p <0.001) among response frequencies for each exercise, for the whole sample. In this sense, this study enabled identifying significant differences in the nomenclature of resistance exercises. Therefore, nomenclature standardization is essential to establish a direction and clearness in communication among professionals.
Resumo -Nos últimos anos, observa-se um aumento significativo na popularidade do treinamento de força (TF), bem como aumento significativo no número de profissionais e estudantes de Educação Física no Brasil. Neste sentido, uma variedade de nomes têm sido adotadas para os exercícios resistidos. O objetivo do estudo foi comparar a nomenclatura dos exercícios resistidos adotados por profissionais de Educação Física e estudantes de graduação, bem como verificar a frequência de nomes adotados para cada exercício, respectivamente. O estudo incluiu 191 alunos de pós-graduação e profissionais de Educação Física atuantes no TF em centros e academias do estado do Rio de Janeiro, Brasil. Dez exercícios tradicionalmente realizados em programas de TF foram selecionados. Os resultados indicaram que não houve associação entre a nomenclatura dos exercícios e grau acadêmico para todos os exercícios incluídos na pesquisa. No entanto, houve diferença significativa (p <0,001) entre as frequências de respostas para cada exercício, considerando toda a amostra. Neste sentido, no presente estudo, foi possível identificar diferença significativa da nomenclatura dos exercícios resistidos. Logo, a padronização da nomenclatura é essencial para estabelecer uma direção e clareza na comunicação entre profissionais da área.

INTRODUCTION
Resistance training (RT) has been one the most popular training modalities adopted by coaches and general population with the aim of developing physical fitness, health and/or, athletic performance 1 . RT prescription is based on the manipulation of several methodological variables such as exercise order, number of sets and exercise, external load, frequency, rest interval between sets and exercises, and muscle actions 2 . The exercise selection during RT programs often includes the use of different implements and materials such as, dumbbell, barbell, elastic band and machine 3 . Despite the increased RT popularity, significant increases in the number of Physical Education (PE) professionals have been also observed in the past few years in Brazil. The scientific production in the RT area significantly increased in the last 20 years, and consequently, there has been a wide implementation of new training methods and techniques [4] [5] [6] . A variety of names has been adopted for the same resistance exercise [7] [8] [9] . This variety of names adopted in RT programs becomes a limiting factor in communication among RT professionals, students, general population, and also researchers from different areas 10 . In addition, the lack of standardization of nomenclature may compromise the comparison of results observed among studies 11 . Faulkner 12 showed difficulties related to inappropriate use of terminologies related to muscle contractions during dynamic or static muscle actions, and also emphasized the need for clear and concise communication to an immediate understanding among researchers. Recently, Jackson et al. 10 , observed a significant inconsistency in the nomenclature adopted by RT professionals through the application of a survey to 205 volunteers from different areas such as, personal trainers, clinicians, academicians, athletic trainers and strength and conditioning coaches. The authors pointed out the need to establish a standard nomenclature, given the variety of names recorded for each type of exercise. Moreover, Sawyer and Rivenes 13 suggested that the knowledge about human movement is fragmented and disorganized. In this contest, the present study aimed to search whether this inconsistency remains on a different population and equipment. This context may become a limiting factor in professional practice, considering that RT professionals and researchers are often investigating different exercise performance patterns and applications.
Despite the discordance surrounding resistance exercise nomenclature, the establishment of standard nomenclatures would facilitate communication, listening and writing of researchers, and also avoid discordance among physical education researchers, student and other health professionals 11 . This standardization is essential to the scientific development of RT studies, considering reproducibility of procedures and data interpretation 10 . Furthermore, there is a lack of evidence about the different nomenclature adopted among graduate students and RT professionals for resistance exercises. This evidence may be an important context to understand the impact of this variable on practice fields, considering that high school and university are the main source of scientific research. Therefore, the aim of this study was to compare the resistance exercises nomenclature adopted by physical education professionals and undergraduate students, and also to identify whether there are differences in the frequencies of names cited by the entire sample.
METHODOLOGICAL PROCEDURES
Participants
The present study included and interviewed 191 male and female undergraduate students and RT professionals at PE center and gyms in the state of Rio de Janeiro, Brazil, between August 2013 and May 2014. A cross survey was conducted with a sample selected by convenience, adopting a non-probabilistic procedure. Before volunteers answered the survey, they should meet the following inclusion criteria: a) to be a professional or undergraduate physical education student; b) to work with RT for at least 1 year at the time of the experimental procedures (e.g., professionals); c) to undergo a trainee program for at least 1 year in RT area at the time of the experimental procedures (e.g., undergraduate students). However, subjects who did not meet the above criteria were excluded from the study. All participants were request to read and sign the informed consent form. This study was approved by the Ethics Research Committee of the Federal University of Rio de Janeiro (nº 43249815.4.0000.5257) in accordance with resolution 466/12 of the National Health Council and Declaration of Helsinki.
Procedures
Researchers selected a survey for this study that used pictures of common upper and lower limb resistance exercises. This allowed collecting responses from multiple participants and locations at once. Firstly, participants were instructed to answer an interview, in which personal information such as age, work region, and academic background was obtained. In respect to academic background, professionals were instructed to report RT experience (years); and for undergraduate students, they were request to indicate their experience on RT programs as trainees (years). Secondly, participants answered an illustrated survey. The present study tried to cover exercises that usually have a diversity nomenclature on practical application. The survey consisted of 10 common RT exercises, eight of upper limbs and two of lower limbs, using implements such as barbells, dumbbells and a cable crossover equipament. Images showed the start and end of each exercise (see Figure 1 and Figure 2 ). For all exercises, three nomenclature options were available, and one opened alternative that was described as miscellaneous, in which the participant could write a convenient answer according to his preference. Therefore, the volunteers made a choise of only one option.
Although the investigation was made in Portuguese language, the authors translated the entire nomenclatures into English, which can be verified in the results (see Table 2 and Table 3 ). 
Statistical Analysis
Descriptive analysis of data was performed using mean and standard deviation for continuous variables and frequencies for categorical variables, presented by the academic degree of participants (e.g., professionals and students). The frequency of response naming exercise was analyzed per academic degree and for the whole sample. We verified whether there are associations between response options and academic degree, and if there are associations comparing the proportions of response naming exercise in whole sample. Associations were analyzed using the T test with independent samples for continues variables and Chi Square test for categorical variables. The Partitioned Chi square test was used to compare proportions in the same group. Alpha level was set a priori at ≤ 0.05. Statistical analysis was performed using SPSS 20.0 software and Win Pepi version 11:43.
RESULTS
The sample was predominantly composed of professionals and graduate students (52.3%; 47.7%), without statistically differences between them. The average age of professionals was significantly (p<0.001) higher than graduate students (professionals = 30.4±7.0 years; students = 23.8±4.2 years). Resistance training experience was also significantly higher for professionals than for graduate students (p < 0.001) (professionals = 78.0 ± 66.0 months; students = 21.8 ± 20.1 months). There was no association between naming exercises and academic degree for all exercises included in the present study (see Table 2 and Table  3 ). Thus, it was observed that naming exercises with the largest consensus was about 'Exercise 10', with a choice of more than 80% of individuals to name it "Dumbbell delt row". However, naming exercises with fewer consensuses was 'Exercise 6', in which 40.1% of participants adopted "Deep Squat". There was significant difference (p ≤ 0.001) between the frequencies of names adopted for each exercises, considering the entire sample (see Table 2 and Table 3 ). 
DISCUSSION
This study investigated the nomenclature of RT exercises adopted by physical education professionals and graduate students. The main findings of the present study were the significant differences of the nomenclature of each resistance exercise cited in the survey. Additionally, there was no associa- Chi-square test for naming exercise frequency between academic degrees; 2 Partitioned Chi-square test for comparing proportions of naming exercises adopted for each exercise in the whole sample; **Significant differences between proportions of naming exercises adopted for each exercise in the whole sample (p ≤ 0.001). Chi-square test for naming exercise frequency between academic degrees; 2 Partitioned Chi-square test for comparing proportions of naming exercises adopted for each exercise in the whole sample; **Significant differences between proportions of naming exercises adopted for each exercise in the whole sample (p ≤ 0.001).
… continue tion in naming frequency between professionals and graduate students. These data are in agreement with previous studies in scientific literature [10] [11] [12] . In the present study, it was observed that naming exercise with the largest consensus was 'Exercise 10', with a choice of more than 80% of participants to "Dumbbell delt row". On the other hand, naming exercise with fewer agreements was 'Exercise 6', in which the most cited nomenclature was chosen by only 40.1% of participants, adopting "Deep Squat". Furthermore, significant differences were also observed among the other naming options of each exercise. Despite the numerous investigations on RT since the last 20 years and the first studies aimed to develop terminology standards, there are still inconsistencies in the definitions of concepts and applications of strength performance variables 14 . These inconsistencies extend to the nomenclature adopted for resistance exercises, and may be limiting nomenclature standardization in this field. At this time, this variation in the denomination of exercises is perceived in the practice routine of RT professionals, but still little explored and discussed in scientific literature.
Recently, Jackson e al. 10 investigated the naming frequencies of traditional multi-joint and free-weight exercises among different professionals who worked in RT fields (e.g., coaches, personal trainers, academicians, strength and conditioning coach, and clinicians). These authors observed inconsistency among naming responses concerning the nomenclature chosen for each exercise. They suggested that this inconsistency might create confusion for individuals being instructed by different professionals and confusion among professionals attempting to communicate with one another. The results observed by Jackson and colleagues 10 corroborate with those observed in the present study, with regard to the high variation among naming frequencies of resistance exercise, regardless the academic degree.
Several studies in RT literature have designed pictures to illustrate exercises [15] [16] [17] . This condition may be due to the use of inconsistent terminology associated with RT exercises. For example, in exercise number 6 of this study, previous authors have adopted different names for the same exercise, such as "squat" 16 , "back squat" 18 and "barbell squat" 9 . Another example to be cited is the use of exercise "seated row" 19 , often called as "bench pull" 20 . These distinctions show the challenge of defining a possible standardization for exercise names. Thus, inconsistency of names adopted in practice among RT professionals is consequently extended to the scientific literature.
However, it is possible to propose the standardization of resistance exercise nomenclature, considering the same movement such as used a pattern of "equipment, specification, exercise" (e.g., barbell-lying bench press) 10 . These naming patterns may provide clear comprehension, but there are also a few limitations. Another possibility is to use of a "specification, exercise" naming pattern (e.g., lying row, seated row or machine row). On the other hand, there probably will be a lack of information in respect to equipment that might be used for the exercise. Nordin and Frankel 21 sug-gest the use of standardized terminology for the information of the human movement in order to clearly identify the positions and directions of the body performing the exercise. Thus, the author recommends the description of the joint axis and imaginary plans as a reference (e.g., shoulder adduction). Additional information about the instrument or equipment used, as well as the type of grip (e.g., supine, pronated or neutral) may be useful for communication among teachers, coaches and students. The present study has some limiting factors such as sample size that does not represent the universe of professionals and students involved with RT in the metropolitan region of Rio de Janeiro, Brazil. Future studies should be developed with the purpose of reaching a representation of the population of individuals active in the RT area in a specific state or country. Another limitation refers to the survey used for the assessment of the resistance exercise nomenclature. The survey applied has not been previously tested in relation to sensitivity and reproducibility. However, considering that the scientific discussion on the topic is still embryonic, the data of the present study may help professionals and researchers to develop future studies refining the methodology procedures and assessment instruments.
Furthermore, it is important to emphasize the scientific relevance of this study, which would be considering one of the pioneers on the investigation of standardization of resistance exercises nomenclature between physical education professionals and graduate students. Therefore, the standardization of resistance exercise nomenclature adopted by professionals, teachers, students and coaches working in RT fields may benefit the communication and understanding of exercises prescribed in training programs often used in gyms, schools and also in the scientific literature. The evaluation and the identification of the current context is the first step for the development of strategies aimed at improving the scientific terminology and standardized nomenclature.
